NEYW CITRUS (REATIONS OF THE PEPARTMENT OF
AGRICULTURE.

By Hrresrr J. WEnnEe, in Charge of Lboralory of Plant Breeding, and WarTes
T. Bwiraim, in erge of Laboratory of Plant Life Hisury,
Vayetable Pathologicel and Physiological Froantigotions, Burerw Plant Industri.

IxtrODDOTION.

For a period of five years, from November, 1482, to Qotober, 1597,
the writers were assacinted in the gtudy of discases of citrus fruits in
Florids, being locstod ot Eustis, in the central part of the State. A
careful study was made of the varioties cultivated and of the industry
in general, primarily as a basis for an intelligent investigation of the
disrages and methods of their control. In the course of these atudies
the stteation of the writers was early dmwn to the desirability of
breeding mora varied and improved rerts,

. AN sramination of the manner of ovigin of the various native sorts
ahtowa that in almoit all cases they originated as seoidental seedlings.
fome growers mada hybrids and nead systematic methods of hreeding,
but the number of fruits which bave umglnat.ed in thia wuy are very
few indeed. The long time required to bring seedlings to hearing,
the cost of culfivation and mapuring, and the wncerteinty of results
have deterred growers from experimepting very extensively in thia
field. QOwing to those difficnlties, it seemed from the nature of the
cose that the investigaticns should be undertsken by the National
Dapartment of Agriculture, in order that the neccssury funds could
be provided and that the work could be carried on continmously for a
series of years. 'This conrse was approved, and, urder instructions
from the Sccretary of Agriculture, the writers, under assighment of
Tz, B, T, Galloway, now Chief of the Bureau of Plant Industry, in .
the winter of 180298 made a careful astudy of the yarieus citrua
varietics and bogna the work of hybridization as rapidly as the time
at thetr diapossl would permii. These first aticinpts were largely pre-
liminary, and mest of the seedling: obtained wera lost in the great-
freeze of 180495, which killed to the ground sll orange trees in the
northern and central parts of Florida, This seriously Inmterrupted
the work and eompelled its temporary abendonment, owing to the fact
that no groves could be found in the State furnishing the conditions
nceessary for carrying on hyhridization. The experiments wers taken
22T
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up again in the winter of 1886-97, when the writers made an extensive
series of crosses at Hustiz and Braidentown, heing assisted in the work
by Mr. Otiz H. Gates. Again, in the springs of 1898 and 1598, one of
the writers made further e¢rnsscs which resulted in griesfly increasing
the nutober of hybride. There have now been produced a toiel of
1,780 hybrids, and these are being grown und tegied under general
ingtructions from Mr. A, F. Wooda, Pathologist and Physiologist of
the Burean of Plant Industry, _

In all of ibe operstions of hyhrldi.zntmn the greatest sare was
taken to avold contamination with pollen from other svurces.  Ln all
cases buds wore aclected for hybridizing before they hud opened and
griven opportanity for crogs-pellination. Theee were apened and emas-
culated, after which thoy were coverad wilh paper bhags to prevent the
aceess of insecis bringing in pellen.  When the emaseulated had had
matured suficiently to be receptive, the bag was removed and pollen
of the varisty selected ss the male parent was dusted over the pistil.

" The bagy was then replaced over the flower and left until feeundstion

had taken place, after which it was removed and the flower laleled.
The flowers which wera naed for supplying pollen were also éovered
with paper bags previcus to their cpening, to prevect insccts from
leaving other pollen on them, which might ha tranaferred in the oper-
ation of hybridization.

In much of the hybridization and bresding work which hag been
earried on by different investigatora little attention has been given to
. the choice of the varictics used as parents and to the objocts sought in
the experiments. The thue of thiz haphazard worlk, however, is past,
as experience has demonstrated that it is far better for the experi-
menter o bave a definite object In view and to select, as parents for
hybridization, varieties which poasess the characters that it is desired to
combine in the hybrid, Inthe present cxperiments the following wora
the primary objects sought: {1} Hardier varieties which would endure
the occasional severe freazes which visit the orange sections, apd,-if
possible, varieties sufficicntly bardy to be grown farther nerth than
the prescnt eitrus belt; (2) new fruits having the lovse, casily remav-
able rind of the mandarin and tanperine combined with the guality,
flavor, and size of the ordinary sweel orange; {2) new Irnils baving
the sprightly acid flavor of the pomelo with the bitterness reduced,
and. the loosa, easily separable rind of the mandarin and tangerine;
and, {4} new froits intermedints between the pomelo and the erange
which would possess desirable market qualities. ' :

In all of tha wriiers' experiments thess primary objeets have been
kept clearly in view, and varieties have been selacted for hybridization
which by their mmbmﬁ.t.mn would he likely to give hybrids hayving
the characters desived. As the hybrid fruits matured they were sent
to Washington, whoro the seeds were extracted and germinated in a
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greenbousge. When the young secdlings bad reached a size of from 13
te 18 inches in height they were sent to the Department’s Subtropieal
Garden at Miami, Flu., whete they have since been grown under the
popervision of Prof, Y. H. Rolfs. ~ Whea the seedlings wers sent south
the tops were cmt baek and the i'mgs nsed to furnish budweod for
hudding proper stocks to obtaln trees for trial. These trees wers
tested in pooperstion with different growers, arrangements being
made with a’ numher of intelligent, troastworthy growers to bud from
one to two stocks with each of these hybrids and grow them until
aufficient fruita had been produced to show their charscier and valne,
In the case of the hybrids made with the idea of sacuring hardiness, trees
ware budded and grown under the direct sopervision of the Depart--
ment by Mr. GG. L. Taber, at Glen St. Mary, in northern Florida.
Owing to the éonditions uniler which the varicus troes have been grown
very few of them have yei fruited. Several freezes have visited Florida
in the laat five years, and in many insténces all of the hybrid buds sent.
to growers have been killed. 1o but [ew instances have large stocks
been nsed which would foree the buds into early bearing; nevertheless,
geveral very promising new types bhave been produeced, and without
doubt many more fruits of value will bo ohtained when ali of the
hybrids bave besn brought nto bearving. It should be noted that in
fruit frees of this sort all of the varieties are slons, that iz, varieties
which are propagated by huds, grafte, ov cuttings. . A hybrid of value,
when once secured, enn thus be propaguted indefinitely by budding or
grafting, withont awaiting fization, as is necessary in the case of pinnts
propagated by seed, where a desirable hybrid must ba selected through
a number of penerations and bred to a fized type that will come true
through the seed before it ean be ntilized,

szm—mmﬂ o Harpy Crrnus Frunrs,

The mfmq mdustr;-, in ¥ lomda. hag frequently suffered from severe
freeges. The most disastrous of thesc probakly were the freesea of
1536, 18806, and 1584-95, which killed or serionsly injured almost every
tree in the State.  (Other mioor freezes have oceurred from time to
time, which, while not a0 aevere, batc seriously damaged many orange
groves. In Californin and Arizona, also, citrua frees arc frequently
injured by scvore cold. It ix thus clear that the most desirable improve-
ment in the orange and other citrus froite is the securing of varictics
which can endure lower degrees of temperature and which may be grown
throughout the present orange.producing sections without danger of
injury hy coid.

In attempting to improve cibrua fruits in burdiness, two methods
present themselves. One method wonld be to grow a large number
of seedlings and select frotn them the individuals which possess the
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greatest degres of hardiness, and continue this selection threnghout
pumerons geoperstions in the hepe of sugmenting any greater degres
of hardineas that might be discorered. To pursue this policy with
citrug froits would reguive so loog a period to seoure sny marked
resulia that the method iz impracticable. This is shown by the
fact that for many years vitrus growers bave een making seice-
fions based oo the hardinesy of seedlings, and as yet no appmamhle
advance has been made in this dircction.

A pevond method weuld be to select some hardy wild or cultivated
typa and eross this with the sweet orengo or lemon in the hope of
obtaining good varieties, eombining the hardiness of one with the good
fruit qualily of the other. If such s hardy dype cxists, this method
wonld certainly seem to be the quickest and most practicable way of
socuring hardy varictics, A specics of citrus known us the trifoliate
oraoge ( {itrus Brifofiata) is such a hardy type, which can bhe grown
without protection as far north as Philadclphis, The common variety
of the trifoliate crange (Pl. X) was introdnced Into this country by the
late William Saunders, of the Department of Agricnlture, in1868. The
tree is small and bushy and yery spiny, and the leuves arc trifoliolate
and deciduous. 1t i guite commeonly prown as s awn tree in the
Nerth and as a hedge plant in the South, while in the colder sections
of Florids it iz used as a hardy stock on which to bnd the cemmon
orange and other citrua fruits.  The fruit (Pl X111, fig. 4, and P1. XTII,
ﬁg 4} is round and small, ranging from 14 to 2 mchca in dizmeter, ﬂ.nd
ia orange-coloted, Thaeurface is covered with minute fuzzy hatrs and
isin most cases smooth, being rongh only Inthe larger and mers vigor-
ong apacimena. The rind, which adharea tightly, is about on-gixtoenth
inch in thickness, The polp is serid, bitter, and gummy, and the
enormouns bumber of seeds leave little room for pulp. The fruitis
thus worthless aa far as edible qualities are concerned, It is highly
nromatic and attrective ip appestance, mahng the plant desirable
for crasmental purposes. Unfortunately, however, for ita nse in the
Bouth, tho tree is deciduous, losing ite leaves in the full, and in gan-
aral throuphout this section an evergreen hedge is most desired. - Not-
withstanding this, it is generally cultivated as u hedgo plant hecause
of otber gualitics which make it desirable for this purpose. Its hardy’
character, however, is the factor of importancoe in connection with the

“experiments in the produeticn of & hardy orange.

A second variety of the trifoliate orange, baving rather larger
leaves and very large flowers, has been found growing in scveral
places in Washingion, D. C,, 'uut has not been used in the present
experiments.

The first variety described, the ordinary trifoliste orange, was the
one used in the work of the writers, though the second might be more
promizing to uee with the lemon, and some of these erosses huve been
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BRaNcH OF TRIFOLIATE ORANGE.

[About one-half natural =slze.]
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made. However, no fruits have thus far been obtained.  All varictics
of the trifoliate group are deciduons, and ripen their {ruit carly in
the full before frost. Thev ars also late in blooming in the spring, the
flowers, which appear hefore the foliage, not even showing until the
eommon gweet orange is nearly through Blooming, The trifoliate is
thus about two to three weekes later to atart growih In the spring, and
is never capght by ke frosts.  The carly ripening of tho fruit in the
fall, moreover, allows the tree to become dormant at o time much
carlier than Ehe sommon gweet orange, which is evergreen and inclined
to grow more or lesa through the winter during warm perioda,

It i3 2 well-known principla in plant breeding that in hyhridization
* the churueiers of races und gpecics break up and bocome combined in
different ways in the hybrids. It would thus seemn entirely probable
that by crossing and recrossing the common crange with the hardy
trifuliate arange a hybrid could nltimately bo ehtained combining the
-dezivable fruit charactars of the former with the hurdiness of the Jatter,
Many instances are recorded where hybrids have been obinined com-
hining ceriain characters of the parents, and a few cabes are known of
hybrids which are intormediato in character of hardiness between the
parents, belug more terder thae one pucent and much hardicr than the
other. The improbability of obiaining the hardy quality in an orange
variety is thus not so preab us one might be inclined to think., If, by
infusing the blood of the trifoliate orange inte the sweet erange, we can
modify the aenaon of growth of the latter sud cause it te retiain more
dormant during tho wintor and later into the gpring, our object would be
accomplished.  Tf, on the other hand, a hybrid ean be seeured having an
entire gegrapation of the eluracters wnd combining the hardiness of the
trifoliata with the anperior fruit qualities of the'sweet orange, n for
greater auceesa would he achieved,

The sweet orange und the trifolinte orange are very distinet in ehar-
arter, and it bag been found in the eourse of the experimenta that they
" are very difficult to hybridize. Even by wsinp the otmost curo in the
procoss of hybridization only sbout 2 per cent of the flowers cperated
upon get fruit.  The process of erogsing flowers of the trifeliste orange
with pollen of the ordivary orange iz muoch more diffeult than the
oppodite cross where the orange is used as the female, as the flowers of
the trifoliate cramgo arc guite small at the time of emnsoulation, are
attached vory lightly, and wre ensily broken off or injured. It would
thuy seem that the laek of success in getiing fruits to set was cansed
partislly by the injury to the flower in the precess of emasenlation.
This, howaver, is cortainly net the only reason for the amall parcentaga
of fruits that set, as thera is also a great loss when the reciprocal erosa
iz made; that iz, when the common crange ia nsed as the mother parent.
The aceds resdting from these crosses were also poer in perminative

8 aAldM—1I6
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power, oot inore than half of the seeds obtained tinally prodocing seed-
lingz.  In the cowrse of Lthe experiments, howerer, u number of hybrids
were socnred where both the cormmon orange and the frifoliste were
nzrd aa the secd-hoaring parent.  Some of these hybrids pluinly show
ihe charmeleristios of holh parents nnd are doabtless bene by teids,  Oud
of 40t hybrids of the trifoliste orange erossed with the pollen of the aweat
crange, 29 resembled the former in halit and fobage characters, so
far as conuld be observed, while 11 were clearly intermediate in these
charactera.  Thest 11 intarmecdiato plants arc vevy gsimilar Lo cach other,
deriviog certaln characters from each parent,
The leaves are frifohioluts in form and ure much
latger in geoeral than these of the normal tri-
foliate oranre, The central leaflat has 3 len-
dency to be much larger, but the latsral leafleta
remain about the size of theac in the trifeliato
orange. gnd in gome of the geedliogs thesa lat-
eral leallets tend to béoome abortive, thng
approximating tho unifgliclite sweet orange.
During these expueriments it has been found
that gome complexity is Hable to arise, owing
to the polyembryonic nature of citrus froite.
It ia well known that seeds of various citrus
froits fregnently produce mere than one seed-
ling. Inetances have been noted where a single
send has produced as many as 13 scedlings.  In -
cages where strikingly distinct types of citrua
fruits were crossed, the intercsting observation
was made ihat whero two o three seedlings
were developed from u single seed they not
infreguently showed tharked foliage differences
S {fig. 12}, Strasburger, in his critival study of
T a alngle aoed of s, hebein the polyembryony of this group, found that the
E.:?‘T;;;;;ﬁ:&:::ﬂ:ﬂi embryos, other than those developed frome the
1eaves (oo the rght) ina twe feeundated egg cell, are derived from certain
Tfﬁ;;] : ;lﬁh"'u;:;:,;:ﬁ,:?f&; colis of the nuccllus, lying near the embryo
Jesrven e filae hybrids. anc wall, which becoma speeislized, grow, and
develop rapidly, and form a tissue mass, which pushes out inte the
embryo sac uud forms an crbryo similar to that formed in the normal
way from the egg cell. The embryos formed in this way Stragburger
called “adventive.” If we correctly understand the action of fecun-
dation, it is clear that in this group only these embryosthat develop from
the egg cell -proper as a result of the fecundation would show an indi-
cation of hybridization. Since theadveativa embryoes develop directly
from the mother tissus, in these we should not expeet to wee any of
the characters of the male parent, This conclusion was reached by
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the writers sarly in the experiments, before the growing of the seed-
lings had shown definitely what wonld take place, and the development
of the hybrids haz proved this covelusion o be well foonded,  In aev-
cral hybrida of the sweet orange, which iz unifoliolate, will the trifoli-
ate orange, which has trifoliolate leaves, where the former was used
#3 the temala parent, two sod three seedlingd have been produced from
the same weed, ooe of which had trifoliolate Jeaves, showing clearly the
influence of the male parent, while the elher or others had strietly
nnifoliolat: Jenves exactly like the mother parent. It is certain fuv such
cages that the irifoliclate seedling inherita this character from the male
parent, and that the embryo from which it prew was developed from
bbe egpr oell proper. The other seedlings tn such erses which have
unifoliolate leaves were doubtless developed from the so-called adven.
tive einbryes, The sune phenomenon has alae beon observed where
the trifeliate orange was crossed with pollen of Lhe eonmeen orange
and alae in hyhrids of the tanperine orenge crossed with the common
orange Mg, 18).  The obscrvations have boen sufficient to catablish its
common occurrence in eitrus hybridization. Attaotion was called to
this phenomenon by onc of tha writers® in Fehroary, 1900

In hybridiziog citrus fruits te securs improved sorts this effect
unfortanately enuscs scricua mmplimtiuns In many cases citrus
hybrids resemble ihe fetnale purent in folinge chameters, or the parents
diffar so liitle in their feliape characters that the hybrid can not be
clenrly distinguished, and it muy thos he seen thai ontil the seedlings
fruit it is impessible to determiue whether they are true hybrids or
simply false hybrida developed from adventive embryos. It will
this be unavoidable in such work to grow many scedlings which come
from sdveative embryos aud which are ot true hybrids.  Such false
hyhrids ordinarily would not be expected to give valmable varieties, -
and growing them greally adds to the tronble und CXPENEE, |

The incresse in vigor which is commoenly exhibited by by br:ds
between distinet parents is clearly shown by hybrids batween the trifoli-
ate and the copnmen oraoge.  Those which bave intermediato charse-
ters, Bhowing that they are true hybrids, are almwast invariably much
inore vigorous than the aeedlings of either parent. ‘The hyhrids which
exhilit ng intermedinte characters and wre protahly ﬂavelupud from
‘adventive embryos, do not exhibit this inoreased vigor. Illestrations
of this incresse in vigor will be given later.

Tan Crreawce, A Nyw Guovr op Croevs Fruirs.

In the eonree of theso experiments two fruits bave been produced
which are hybrids between #he eommon aweet orange and the trifoliate
orange. and which promise to be of considerable value. Ther lie

v Wehber, H. I., Complications in Citrus Hybridization Cansed by Polyembryony.
Bcletwee, o d, 112308, Felrmary 28, 1)
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sbout midway between the two parents, but are not sweet oranges,
trifoliate oranges, nor lemons, and arc totally diffcrent from any
othar group of citrus fruits. It therefore becomes necessary to refer
theso hybrids to u new group of citrus fruits, and it i proposed to
call them *citranges,” o term made up of the firat sy llable of the word.
eitriea and the last sylluble of the word erange. The two varietics
which ure to be referred to this proup ave dederibed in detail below.

EIINKE {TTRRANOH.
[FLATHE XI ANI} KIL, AND I'LATH XIHO, FIGTRE 1]

Nawme awp orroN.—The Rusk citraoge originated ms a hybrid
between the common erange {used as the forusle purent) and tritoliato
oranre {uged as the male parent). Tha treeq are far more hardy than
tha common orange, and produce s fruit intermediste in gualities
between the two purents.  This heing the first hardy orvange or
citrange produced, and belohging to an entirely new group of citruy
froits which wiil dowbilass hecome of very preat imporfance in
many parts of the world and be improved in s marked degree, has beca -
named the Fwsk, in honor of the first Secretary of Agriculture, IXon,
J. M. Rusk, ander whose administration the first work on citrus fruits
in Florida was undertaken by the Depariment of Agriculture. #

The Rusk citrange was one of three seedlings grown from a single
bybrid fruit which developed in the grove of Col. G, IL Korion, &k
Bustia, Fla., in 1897. Two of the seedlings, from which several budded
trees have heen grown, resembio the ordinary sweet orange in foliage |
and generl chiaracter, and are apparently false hybrids frotn secds of
adventive, polyembryonic embryos, which, as explained above, are .
developed from ccrtain cells of the mother tissuc without the inter-
vention of the male element. These two secdlings have unifoliclate
leaves, and ere evergreen like Lhe common ovanpge, and while they
have not yet {ruited, owing to the fact that they have been pev-
eral times frozen hack, it is oot expected that they will produce
 anything of valuc, nor, judging from w test alvcady made, will they
produce hardier types. Thea other seedling, No. T16, was & strictly
intermediate ftype, having trifoliclate leaves similar to the male
parent, thengh rather larger (Pl XT).  TFven the first leaves of the
young seedling exhibited this charscter, and a photograph of & seed-
ling but elightly over 1 inch high published by the writera at that
time plainly shows this trifoliolate character.? No. 716 was further-
more much larger and more vigorous than the cther two seedlings,

—_——— A —_—— e — =

fIn 1w Cosmopoliten Magasina [or Joly, 18 My, H. Gilwon (fanlner referred
te this citranpe a2 the Webber, but the writers suppest, wilh the approval of the
Beorotary of Agricoltare, that it be knmown as the Koek.

b Bwingle and Webber, Hrbrids and their Ttilization in Flant Ereeding, Yearbook
oi the Department of Agriculture for 1807 p, 40, £ig, 12,
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HYBRID SEEDLINGS OF CoMMON ORANGE (FEMALE PARENT! AND TRIFOLIATE ORANGE
(MALE PARENT).
[ 716 (on right), Busk eitrange; No= 714 and 715, seedlings from the same fruit as No, 716,
but resembling the mother parent. ]
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A oWDEm & 50, BALTISOND

FRUITS OF RUSK CITRANGE AMD TRIFOLIATE ORANGE. MATURAL SIZE.
Fid, 1=—RUSK CITRANGE, iN AN EARLY BTAGE OF MATURITY. FIG. 2—RUSK CITRAMGE, FULLY MATURE
FiG. 3=RUSK CITRANGE, CROSB-SECTION OF MATURE FRUIT FiG. 4—TRIFOLIATE ORANGE,



PLaTe XIII.

Yearbook U. 5 Dept. of Agriculture, 1504

FrRUITS OF RUSK AND WILLITS CITRANGES WITH TRIFOLIATE ORANGE FOR COMPARISON.

[Fig. 1, Busk; fig, & trifolinte; fig. 3, Willits.  Natural size.]



NEW CITRUS OREATIONA. . 200

ghowing an incresse in vigor, which is such a marked character of
hyhrids in genersl. Trees weres budded with these hybrids in the
spring of 1899, in the narsery of Mr. G. L. Tuber, at Glen 5t. Mary,
Fla. The first fruits were received in September, 1602, one tree that
“weason bearing about a dozen fruits. ln the fall of 1803 the sume
irea produced about a bushel of fruits, and several other frees, budded
on trifoliate-orange stock, gave about n half-dozen froits esch. A
similar number was ulso produced in 1904.  There have thus heen pro-.
duced suiliclent fruits to afford a fairly thorongh test of this hybrid.
. DE<CRIPTION OF PRUIT AND TREE.—YTnit compresesd-gspheries] or neacly round;
emall, 14 to 2 inches in diemetar, 14 to 1§ inches high; eobur, when foully mmatore,
deep orange, with reddish Aush of cadmiom omonge ot apex; suroe smooth aod
glomy, with » few peanty haies yidble under mappitiention; very heavy, freqguently
Woking ln water; culyx persistent, green, rather larger than thet of the ordinsry
orange; ekfin edhering very elose to the fruit, thin, ¥ o } inch thick, tendaer; oll
glands emall and round; pulp tender, melting, wrceptionally oley (g LT}; color
orangs vellow; pulp cells small, similar I ghaps to those of ordinary oranpe; sep-
menty, 10; membraoes. thipn and tender, thus meking voery little rag; axis small,
tto F fnch 1o disinetqr; Havor eprightly acid and alightly bitter; nearly seedless,
averaging one serd to two fmits; arome strong and plessant, & combination of that
of the sweet orange aod the trifolinte orange. Trea mimilar in ghape to tmfoliate
orange, vigorons and hardy, evergreen or pemi-evergreen, tall and phapaly; Goliags
dimae, leawen trifpliolute ami Janger than thoss of ondioary tl'i.fclmte OAnge. Boapon
of meturity very carly, from Sepbember 1 to Novenber 1.

The fruit of the Rusk s a beantiful little oranye of excollent taxture
and exeeedingly juicy. It is rather too sour to be eaten out of hand, but .
with sugar ia very palstable. The bitierness js no more pronounced
than in tho grape fruit, nnd the aroma, which iz derived largely from
the trifoliate crange, is very strong and pleasant. The fruit of the
Busk’ may be utilized for making citrangeads, similar to lemonade or
linteade, or mway be eaten with sugar sd & breakfast fruit.  I6 also
makea excellent pies, preserves, and marmalade, and may be used for

" genaeral culinary purposcs.

WILLITS CITEANGE.
[PLATE XIIL, FIGURE & PLATE IV {M7}, AND FLATTE X¥1,]

Nawe axD oBrcr.—The second citrange which has given evidence
of valune hag resulied from a hybrid of trifoliate orange with pollen
of the common orange, being thus what ia koewn as a reciprocsl
hybrid of the Ruek citrange. In general it posseesos characters infaer-
mediate between the two parental varieties, and is similar to tho Rusk
in traa'and fruit characters, yot difering considerably in detail, so that
thera ia no trouble in cIeaﬂ}r dlstmgmshng it from the Buek mtra,ngt. @

+Thin cltra.nga the writer Praposa, with the a,ppmvnl of the Bervatery of Aprical-
ture, to call the Willigs, In the Cosnepotitan Mugazine for July, 1904, Mr. Gardner
eilled thiz citrenge tha Sweingls, nt the writernonld prefer that it e known as the
Wititts, in honar of the First Amistant Becretury of Agricollurs, Hon Edwin Wiklita.

A
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The Willits citrange waz one of 40 seedlings from o single Liybrid
Irmit grown and developed in the grove of the late Col. G H. Norton,
ut Hustia, Fla, Of the 40 hybrids of this series 11 exhibited char-
actere clearly intermediate betsreen the two parents, heing svergreen
und having trifolicluie leaves muoeh Ineger than these of the trifelizte
orange (Pl. XI¥), The romaining 24 seedlinga ara all decidocus and
bave leaves apparently like the typicsl trifoliste ormnge. Eighteen of
thaze have truited and all prodnced froits indistinguishable from the
trifoliate orgnge. It would thus spem clenr thet the 29 which resem-
hle the trifcliate parent are falss hybrids, having developed from
adventive cmbryes, a3 already cxplained. Four of the apparently
intermediate seedlings hayve fruited, and all have yiven fruits olearly
partaking of -the naturc of hoth parsnta.  These are, therefore, cer-
tainly trus hybrida.

All ¢t the hybridas of this serics which show intermediate charactera
are excepitiosally vigorous, showioyg in this regard ulso their trus
hybrid patura. The smallest of them was as large as the largest of
the scedlings which axhibited ne intermedinte characters, The vigor
of the youny hybrid seedlings in compsrizon with both parents snd
the comparative size of leaves is shown in Plate X¥. Here No. 845,
u cross of fwo typlen] oranges and one of the Jargest of 500 scedling
orangea of similar kind, is yet far smaller than the medium-gized true
. hybrid No. T72. Ne. T80, one of the larweat of the 29 false hybrids,
affords & compurison of the size of the true hybrids with the type of
the mother parent. The true hybrid No. T7%; owed here for com-
parisom, is not the largest of the hybrids secured, but i of medism
pize. The hybrids between distinet species uud races are ordinarily
intermediate hetween the twe parents and mainly very uniform, so
that the hybrids of the first generation usually rescmble each other
very cloaely.. Lo the case of the hybrids between the trifolinte orange
and the common orange, however, the seedlings have been found to
differ from each othor very mutkedly., The fruits of all of thosa
which have thus far come inte bearing wre sssentinlly distinot im
flavor, size, and appesrance. The seedlings sleo differ in tree and
folinge characters, Thoy are all similar, however, in having fruits
nearly intermediate in slze, with gome of the bitter davor of the tri-
foliate fruit, and in having {rifoliolate leaves and semi-evergreen
fuliuge. The differénce in fuimge charsoters of some of these hybrida
and their parents is shown in Plates X1V and XV.

DEEORIITION OF PROCT AND TREN.—Fruit compressed-gphetical, or nearly comnd,
gmall, from 1§ to 24 inches in diameter (PL XIIT, He 5, and PL XV, sod Bom 1%
tor 2 incheg in height; color from epdminm yellow to orsnpe; sorface rough with deep
" depressione ovar the largeat cil glands, and with mors or lesa pronounced forrows or

rldges running From Buse lo apea; weight mediom, abong the pane sy wator or
wmewhat lghter; ealpx persistent, with larpe and leshy Iobes; vind thin, § inch in
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SeeoLING HYBRIDS oF TRIFOLIATE ORANGE CROSSED WITH POLLEN OF THE COMMON
ORANGE.

[¥o. 776, & false higbrkd, showing no intermediate charaeters and hnving small deciduons leaves;
Mo, soedling of Willits citrange, showing the evergreen folinge amnd other intermediate
. Mo, 578 and 779, two seedlings grown from the same =eed, ¥o. 779 (on the right),
intermedinte chameters, o, 778 (on the left), ghowing only the normal characters of
the trifolinte orange.]
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SEEDLINGS OF CITRUS HYBRIDS, SHOWING RELATIVE VIGOR OF TRUE AND FaLse
HYBRIDS.

[¥o, 780, m fulee hybrid | trifodiate = sweel omnge]: Noo 772, & troe intermadinte hybrid (trifollate
sweet orange), with large trifoliolate leaves; No. 845, a cross of two ondinary omnge varleties,
All sepdlings of same age.



Yaarbook L. 5. Dept. of Agriculture, 1004, PLATE XV

?15-?%#%94{- A, OIS & OO, BALTIMOND

WILLITS CITRANGE. MNATURAL SIZE.
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thickness, and tendar, not adburing so cloae to froit ae in the Ruosk citrange; pulp
trangtacent, light lemon yellow, resembling the ordinery lemon; sepments & 4o 10,
separatad by thin tender membrancs; textore of fruit vory tender, héing equal to
that of the best lomon; axis mmall, sbout § foch In diameter; fiavor sprightly acid,
aimilar to Temon, with very slight bitter taste of trlicllate omnge; nearly seedless,
ayeraging alwut one pesd o four fruits; aroma mild and plesant, combining the
aromatie resinoud olor of the trifojiste cruogs with the very delicate odor of the
coTehion orRnge.  Treed gitodlar to trifoliabe orangw, vigorowd and hardy, evergreen
ot pern --avargrean, Tiadinm height and shepely; folisgpe denee, leaves brifofinlate aond
larpar than thoee of the ordingry trifoliste orange (PLXTV); senson of madurity vory
early, froum Septamber to the last of Kovenher.

The Willits citrango makes a beautiful, vgﬂrom—gromug tres and
gives evidence of being of valus ae o decorslive or lawn troe,  The fruit
makes & fine driok similar te lemonade or limeade and will be found
pleasant as an acid fruit to cat with sugar, It ig an exccllent substitute
for the lemon {o serve with fish or oysters and iy valuable alzo for culi-
nary purposes, for which ite seadlessness renders it apecially deairable.
The products made from the Willits citrange arc vory different in
flavor fron those made from the Husk citrange. They possess more
nearly the churacter and fAavor of those made from the lemon.

HOW HARDY IE THE (NTRANGH!

Al of the different mtrange aeadlmgs were budded oo frifoliate
orange stocks at Glen St. Mary, in northern Florida, in the spring of
1888, In January of 1500, when the beds were sbout 8 moatha cld,
% scvere freeze oocurred in wi:ﬁnh the temperature went down to ahnut
18% or 18°F. Mr, Taber recorded a temperature of 18° above gero at
Glen St. Mary. At Macclenny, Fla,, 3 miles cest of Glen 8i. Mary,
a minimum temperature of 15 was recorded, while nt Lakn City,
about 20 milea west, the minimem temperature regorded was 17° F.,
the tgcord at Maccloony and Lake - City being mede by volunta.rj
obaervere of the United States Weather Dureau with specially eorrected
ingtramonts, After this freeze a report from My, Taber stated that
the foliage on the buds of Rusk (No. 716) and Willita {No. TT7)
eitranges still remained preen on the tree, and that the tops wers
spparently entirely mninjured. * All of the hybrids between the tri-
folinte crange and the common orange which show intermediate char-
acters also remained uninjnred and retained their folinge fresh and
grecn, with the exception of an oceagional twig which at the time of
the freeze wap soft and immature.

In this freeme ordinary oranges sulferéd severely, large buds i
many parta of the State baing frozen to the ground, and this was the
cage with  ordinary orange buds growing immedintcly beside the
citrangres at {#len 5t. Mary. Althepgh no freeze which hap oceurred
#ince hay been so scvere, temperaturces of from 20° to 23° bave heen
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several times tecorded, Tn nome of these freezes have the cliranges
been injured, althrugh buds of ordinary oranges have frequently becn
severely damaged.

Aside from the tests made at Glon 8t. Mury, Fla., sets of the hybrids
which had been made with the Idea of produeing hurd;r vurieties wers -
sent to the Flerida, Georgia, Sonth Carclina, Alahama, and Towigians
experiment stations to be grown and tested in conperation with the
Department of Agrienlture. These were planted in March, 1800, At
the experiment station at Lake City, Fla., which iz in about the same
Iutitude as (3len St. Mary, tho trecs bave passed through the wintars
ginee March of 1900 withont serious injury. Here the trees have
been grown. inder the direction of Prof. H, Harold Hume, who
reporta that the femperature has several times fallen to a point where
all ordinary orange trees were sevorely injured or killed withont
resulting in ipjury to the Rusk or Willite citranges or to the ather
hybrids of intermediate nature. ¥Professor Hume reports that the
minimom temperature rocorded during this period was 21° in Decem-
her of 181

At the Georgia Bxpeiriment. station a set of the trees bas heen Lested
under the sopervision of Director R. J. Bedding and Prof. H. N.
Starnes. At this place the temperature fell in February, 1901, ta 17° K.
above zero, and in Precomber, 1901, to 8%, The majority of the inter-
mediate h}rhrida pussed through thege freezes without serious mjury,
The Bunsk vitrange was killed back to seme extent, but lived through,
und is now reportad to be In pood condition, The trees of the Willits
citrange planted at this station have died, but whether direstly from
the effocts of the cold is oot certain.

At the Alabama experiment station, Aobura, Ala., a eet of the
trees has been grown under the supervision of Professors Earls and
Mackintosh. At 'Dpe.ﬁk:a., Ala., about 10 miles distant, the lowest
teraperatare recorded, since i;he trees were planted, was 9 F. above
zero in December, 1001, Trees of the Willits have remuined uniajured,
whilé trees of the Busk citrange arc all reported as dead. Here agnin,
howerer, it is not elear from ihe records whether they died as o regult
of injury from freezing, although this might be assumed.” Tlowever,
almost ull of the gtrietly Intermedinte hybrids hum survived the winters
at this place without serious injury.

At tho South Caroliue experiment station, Clemson College, 4. C
s number of the hybrid troes have heen grown and tested under ﬂlﬂ
supervision of Prof. . (. Kewman. Unfortupately & complate gat
of the hybrids was not sent to all of the cooperating etations, owing
tor a lack of trees of cortsin numbers. It happened that netther the
Ruck nor the Willits citrange was among the nnmber gent to the
South Carolina station. ITewevsp, a number of the intermediata
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hybrids similar to the Rusk and Willits citranges have been grown
and tested at this statlon, and have pessed throngh the winters
gince Mareh, 1800, withont serious injury. At this station they have
sndurad & minimum temperat.ura of 6% F. above zers, which cecurred
in December, 1801,

At the Louisiana experimeant statmu a set of the hybrids, mnong
them the Bnsk und Willits citranges, have beon tested under the immedi-
ste supervision of Dr, W. C. Stubbs, At this station the temperatures
in Decewber, 1901, fell to 21% F. shove zero, und remuined helow 269
above zero for noarly a week., Al of the hybrida survived the frees-
ing without kerious inJury, alibongh trees of the ordinary ornge in tho
vicinity were in many cases killed. '

It will be noticed from the above tests that both the Rusk and the Wil-
lits citranges are much hardier than ordimary oranges. While the
Buek citrungs endnred tha freeze of Decembear, 1901, st Expariment,
Ga., it was killed, or at lesst died, at Avburn, Ala. On the other
hand, the Willils cifrange died al the Georpia experiment station
and survived at the Alabumi experimeni station, It is well known
that the condition of a tree at the time a freeee ocours has a great
‘deal to de with its hardiness. Trees which endure the most severe
winters at the lutitude of Wushington, D. C., have been killed in some
of the froczes in Florids, owing to the fact that they were in a sappy,
growing condition at the time the freese ocenrered.  That aome of these
ciirange trees ware Kiiled, therefore, at certain stations doea not indi-
cate that they are tender. The fact that they have surcvived the same
degree of cold at other stations indicates that they would have sur-
vived in 81l casea had they been in & properly dormant condition, T
is believed from the evidencé now wccummiated that these two eif-
ranges may be grown without protection throughout Soith Ceroliog,
Georgin, Alabama, Mississippi, Lonisisna, Arkaneas, sod parts of Taen-
nessee and Texas.  Itis also probable that they cun be grown in paris
of Washington and Oregon, and in northern Califoreia, which are only
alightly too cold for the ormnge, and in certain icrigated cegions of low
altitade in Arizons and possibly New Mexico. [t will ba remembered
that the peach treo, which is considered to be fairly hardy, suffered very
severely in GGeorgis tn the freese of December, 1801, to which these
citranpes were expoded. - Large peach treea were frozen to the ground,
‘and the dumage to the peach indostry was vory grest.  The rango of
Intitude &t which the eitrange may he mfely wrown has not been fully
determined, bat it is believed that thoy will snceced in any of the
- above-named places where the altitude is not too high.
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OF WHEAT VALUT IE THE CITRAKOER

The fruits of the citranges thios far produced are small, weid, and
bitter, and from the standpoint of the ordinary crange prower would
e congidered practically worthless, This opinion, however, wonkd be
baged entively on a nnmpuumn of the eitranges with ovanges of fine
quality such as ure produced in Florids and California, When itis
considered that these fruits can be grown through the Gulf avd South
Atlantic Btales without protection, where there is now s dearth of
acid fruits, their great value can ba understced. Both the Rusk
and the Willits citranges make a refreshing * citrangende,” similar
to lemonade and limeade. It is also very similar fo the orangeade

Fidd. 10, —Riwk gilkabge (oo left) and lanon {cn right), showing comperativa amonnt of juice from
Imite of aame volomme.  [Flve-edghéhe minral size}

made from the native sour cranges of Florida. The citranpeadas has
been tested by a lurge nomber of people, and sll who bave made a
eompurison proncunce it fully equal to lemonade or limeade, while
some think it superier. The frnits ure exceptionally juicy, the Busk
citrange in particular giving a much larger proporiion of juice than
the hest lemoos on the market (fig. 13). The froite make excellent
pies and mwrnalude, and for this purpose they are probably equal
to the oreoge or lamon. Fortunately, the piea and muwrmalade
made from the two frnits are of distinetly diffcrent quality, and both
differ agmin [rom the lemon in this respect. The Rusk citrange
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has nlso been found to make an excellent preserve. The fruits will
probably prove yaloable for general culinary purposes In the making
and flavoring of cakea, for use in malkiny jellies where lemons are
now employed, and probebly in many cther wavs, ¥While they are
too ueid b3 catont of the hand they will be found very palatable fo any-
cne enjoying an acid frult, especially when eaten with sugar. The
citrange will prebably prove of value maioly as a home froit for eulti-
vetion throughout the Southern States mentioned shove, where the
sweet orwnge, the lemon, and the lime can not be grown. A few trees
should be eultivated in every yard in this scction. The trees are
attractive in shape and semi-avergreen, o that they will make desirable
lawn trees. Wherever a bome can be supplied with them, it will Lo
posstble on the warm days between the 15t of September and the 1t
of November to pick & fow fruits and make a desirable, refrashing
boverage. 1t is believed that-they will prove e decided Ixmn to o very
large vection of the comntry. Whils the fruits already chtained present
results far-resching and important, even more striking and valusble
Tesults will doubtleas be obtained when seed from these fruits cap be
grown und selections of the.best citranges made from among their
progeny. These two citranges, it iz vonfidently believed, will bo the
progenitors of a large and numercus group of hardy, edible fruits.

I'ue TaNoELD, A NEW GROUP oF Loosk-8rmynen Catros Frurms.

Durving the sourss of these exporiments 2 hybrid haa been produced
betwean the pomelo and tangerine which accupies n position interme-
diate between these two well-known fruits. It iz neither a pomelo
nor a tangering, but Is different and unique and bida fair to take &
place by itself. The fruit i intertwediate in size between the two
parental varieties, has the essily removable rind of the tangerine, and
in flavor is semcwhat sweoter than the pomelo, with lass bitterness.
It is distinet from any of the vagioos groups of citrus frrits and
should, therefore, be referred toa new group. The term *tangelo™
is muggested hy the writers as n natne for thia group of loose-skinnad
fruita, which lie midway between the pomelo snd tangerine, the word
being & combination of the first eyllahle of the word fangerine, with
the ending of the word pomedo. A variety of citrus fruits koown as
the * noeates,” which "Las uiready baen deseribed und introduced, is
apparently somewhat similar to this frnit and is evidently a hybrid
between the fangerine and pomele. This and the new Sampson tan-
gelo, which is described below, are ut present the onty two va.maiuea
that can be referred to the tangelo group.



238 YEARFOOK OF THE DEFARTMENT OF AGREICULTTEER.

THE SAMIPSON TANGILO.

TPLATES EVII, XVIII, ANIr XTX.]

Nanr anp Caasin,—The Sampson tengele i3 a hybrid hetweon the
ordioary pomelo {female parent} and the Daucey tangerine (male
purent),  The fruil from which Lthe seedlings came was from a cross
mwade in the grove of Mr. Frank Savage, at Eustis, Fla. The hybrid
fruit contained a very large number of seeds, 76 in all, which gave o
tola) of 106 seedlings, several of the seeds baving prodoced more than
one seedling. A large majority of these sesdlings have not yot fruited,
hul of those that have borne friit all have the sppearsnce of pure
pomele, cxecpt No, 1316, which cxhibits characters plainly interme-
diate between the pomelo and the tangerine, being about midway
hetwoon the two in size and other characteristics. The color of the
fruit is darker orange than the pomeln though not a0 red a5 the tan-
gerine, and the color of the pulp is more nearly like the tangerine
than any of the varieties of the pomelo.  In flavor it is sprightly acid,
but rather sweeter thav the pomelo, and it hag & slightly bitter taste
. derived from that parent. Its most pronounced characters, however,
-are the loosenssy of Lhe rind and the case with which the ssgments can
be sepm'at&d in these gualities it partakes of the nature of the tan-
gerine,  The fruoit may b deseribed ws a1 small “ Kd-glove ™ pomelo.

The hybrid seedling from which thix variety developed was prown
and fruited by Mr, F, (5. Sampson, of Boardman, Fla., who since the
heginning of the citros experimenta of the Dcpurtmcut bne given
material aid in many ways. The writers therefore take plensure
snggusting for this new tangelo the name of Sampeon, in recognition
of his aid in connection with the experiments.

Of tho 106 seedlings of the series from whick the Samypson crigi-
nated, 5 bave leaves with narrow, winged petioles, the foliage resem-
bling more alosely the tangerine thao the pomele. The only one of -
these that has thua far froited js No. 1316, the Sampson, which, as
indivated- above, in fruit charieters clearly exhibits ite true bybrid
natars. The other 101 peedlings have foliage which would be classed
s purcly pomelo in cheracter. Only 6 of these have thus far horoe
fruit, und ull of the fimits produeed resembiod pure pomelo.  From
thesa observations it would seem thet only the & eeedlings bhaving
tangerine-like folinge are in reality tmae hybrids. The others ava
probably false hybrids, developed from ddventive embryos.

DEnRIMTION 0OF FROIT AND TRER-—=ITR1it  ootnpresamd-spherical, alightly drouwn
ouct at etemn oud like tanperine; of medium eze, averaging 24 inehes in diermctor
and aboot 2§ inches in height; weight from 165 to 248 gramae; caiyz porgistent as in
enminah orangs; eolor ehrome vellow, congiderably darkor than tha pomeslo, though

Rot g0 rod ag the fanpeeing: apaclile gravity about the sama a2 weter; skin thin, abont
one-gighth of an inch in thickness, loose and enslls removable, like the skin of the
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SamPsoN TANGELD. MNATURAL SIZE.



Yearbook U, 5. Dept. of Agriculture, 1904, PLATE XWVIII.

SamMpPsoN TANGELD. SHOWING EASILY REMOVABLE RiND,
[Natural size.]
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Sameson TANGELD ABOVE; ORDINARY POMELD BELOw,

[Natural size,)
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tangraritte; snrface gmooth and glossy; oil plande larpe and comspionous, rendering the
rind translucent; larger glanda oblate epherical, emaller anes nearly spherical; aeg-
mentd @ to L1, saparating easily like tangerine; membrenea thin and tender; axes small
and compact, abwul one-balf ineh in diameatar; rag very slight; qoality excellent; tax-
tore very tender and joicy; Haver apriphtly subacid, snmewbat sweeter than pomneleo,
bt with mom acid than the tanperine aod with a slipht bitter teste derived from the
pomclo; eolor of pulp, ochracecosbuff to omnge butt, differing in this nempect from
hoth parents; secda 10 to 15, mediom i deze; scoms elight, plying soggestivn of
both paremta; in genergl appearance very attractive, resembling emall pomelo, but of
rather darker aratysa volor; tres evsrgresn, tender, vigorone, snd prodoetive, having
general charscter of ardinary tangerine; leayes mnifoliolate, with u:-ml-mntwﬂty
nurrow petioles like tangerine. .

USEB OF THE TANOHLL.

Tha Nocatea tanpelo, which has heen previemsly described, is not
familiar to the writers, gnd they are unable te pronounce on its value,
The Sampson tangelo, however, is very likely to become so important
commercial fruit. Thoae w]:m have tasted it pronounce its flaver
excellent. Tiw vory attractive appeerance and color of flesh, together
with the ease with which it ean be pecled and the segments sepﬁ.mted
fuvor its growth in popularity. The bitter taste which is ao pro-
nounced in the pomelo is In the Sampson tangelo rednced o s suy-
geation which only adds to its sprightliness. Altogether it is aaprighily
acid, highly flayored froit, being not so acid as the pomelo nnd not o
sweet as the tangerina, and it is believed that many people will prefer
it to oither of thesafruits. Itisa vigorous growerand probably produc-
tive. Itis of course oo burdicr than either parent and cun be grown
ouly in the orangs beits of Florida and Californin. Tt is believed that
. the Bampaon fangelo will berome a popular breakfast fruit, fo be used
hy pecling and separating the segments, as in the case of the tangerine,
and eaten by dipping the segments in sugar. The popularity of the
pomelo. ot grape fruit, is due largely to ite nse aa o breakfast appe-
tizer, and it is reeognived s cspecially bonefivial for invalids. It is
aleo thonght that the bitter element, probably due to some alkaleid,
furnishes a slight healthful stimulation.. The pomelo, however, is too
bitter and necid to suit the twste of many, The Sempson teogelo,
Deing somewlist sweeter and lacking much of the bitter taste, would
geem to furnish a happy medium between the tangerioe and potnels,
which would reeomwmmend it to many who Ond the potelo tos harsh.
In some ways the flaver of the tangelo resemibles the moat improved
bittor-sweet orange, but is ccrininly superior to it.  Altogether, it iz
believed that the {fruit will oocapy a plavs not now filled iy any other
eitrua fruit And that it will become valuable for commercial eultivatioo.
Itg superior guality and the “kid-plove™ cheracter of the rind mark
i as p digtinet ntid most valuable creation,
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New TANGERINE Onancs.
|PLATES XX, XXI, AND XXTI]

One of the primury objects in the citrus breeding experiments was
to produoce hybrida between tho common swect orango and tangerine
in order te seeure a new fruit having the size, quality, and favor of
the ordinary orango combiped with the Joose, easily removahble rind of
ihe tunwerioe. A few of thege hybridd have oow fruited; and two of
them, crogaes of the Dancey tangcrioe with pollen of the Parson Brown
orange, huve produced fruits which are of considerable value. Both
of these seedlings were grown from one fruit which was the resolt of
u cross made in the grove of Mr. W, K. Trimble, of Braidentown, Fla.
Whila the fruits were supposed to he hybrids, they nevertheless
regemble the langering coange in all inporbant chareters, differing
from tha Dancey tangerine, which was used as the mother parent,
muinly in being larger and congidersbly earlier in time of maturity and
in b-alug of rather 'I:rett.er yualicy. '

THE WHEHART TANGERINE.

Namp.—One of these new tangerines, the Weshart (Pls. XX and
XXT), is nawed in hooor of Mr. W. 5. Hart, of Huwks Park, Fla., in
recognition of his valuable assistance in these experiments. Both of the
new tungerine oranges were grown and fruited under his suporvision,

DESCEIMTION OF FRUIT ANT TERIL.—Froit compresscd gpherics], alightly protroded at
gtam end and somewhat depressed at the apex, having the same peneral form as the tan-
gévipe, Bizefrom 2% t03 % inches in dinmeter, everaging about 5 inches,  Heiphtivom
2} to 2§ jnches. Color deep orange rad, like tangerine. Surface smooth, rlosay, end
very attractive, mnoh smoother than the Trimble tangerize, to he described later.
Rind loose, ad in ubher veristiey of thiy group; thin, from % to & inch thick., 01l
glateds moedivgme ales, sarface of riod alighlly sehlesr gyer the largest.  Segmeeots
wainly 10, ceaily aeparable. Membreanes tendor.  Axwis hellow, from ¢ ta 1 edh in
diameter, star-shaped. Hag tender and in moderate quantity. Guality and textare
excellent, Flavor sweet, subaeid, very juicy. Bouguet charpcteristic and very
pleasant. Color of pulp buff orenge; wells somall like ordinary tangerine.  Beeds few,

- froma % to 15, Trea vigorous and prolific.  Foliage bmoching, and shepe of trea like
the fangering.  Beagon very warly for tangerine,

The Weshart tangerine is a dolicions fruit of exceptionally ﬁne
appearance and flavor. ke large size, superior guality, and earliness
indicate that it will prove of great walue for genersl culiivation in
orange regions. Ingeneral it is smoether in surfaco und rather smaller
- than the Trimbkle tangerine, but is apparently superior in flavor.

TIIE TRIMELE TANWERINKE,

Nawme.—-The Trimble tangarine {Pl, XX11) iz named aftdr Mr. W. K.
Frimble, of Braidentown, Flu., in whose grove the originel hybrid wus
praduced. The resulting scedling was grown and tested in the grove
of Mr. W. 8. Hart, of Hawks Park, Fls., az waa slso the Weaha.rt
tangﬁrme '

"
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GROUP OF WESHART TANGERINES (CENTER) WITH PARENT VARIETIES, TANGERINE (08 LEFT) AND Parson Brows (o RIGHT).
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THSCEIFTION OF FRUTT AND TREE.~Fruit cedipressed-wphericsl, of same ehape as
the Weshnrt tangerine, and with elightly protruded etean sl and depression at
apex.  Bige loge, from 3 to 34 inches in diarocler and Irn 2 4o 23 inches in heipht.
Heavy, averaging about 5.8 ounecy,  Color dacp orangs red, like Daneey tanperine, or
gliphily dackor. Hurfaeo somewhal roggh amd bomopy, in larger specimens similar
tar Kingr orangr; frequenily with sight prooves tunhiiog froun Teew to apes,  Oi] glands
small, with the surface of the rind stizhtly sonken over the larger oosd. Rind Toope,
thin, % to } inch in thickness, Sermentaf#toll. Membranes thin aud taodar, " Axia
j inch in diameter anid hollow.  Kag comparstively little for froft of this class,  Flash
dwp orange yallow aml very attractive, teoudsr, wnd juicy.  Pelp cells mediom aize.
Flavor eprighitly acid and execllent, wiih proopounes] bouguet,  Seeds few, averaging
about 1. . Tree viporous and prolile.  Foligge branching, znd shape of tree liks
Thsncey tangerine, Heason of matority very carly for tangerine,

The Trimble tangerine i a4 doe large tangerine, the rough, bumpy
appearance serving to distinguiszh it froan other tanperines, and st the
game time not debrneting from its appearsnce. 1o general the froits
are gomewhat larger than those of the Weshart tangerine, but are
slightly inforior to them iv flavor,

GEREERAT, QUALITIEE OF NEW- TANGHRIN BE3.

The Weshurt unid Trimble tangerines, it will be seen from the sbove
degcriptiona, differ {rom other varieties of tangerines primarily in
being larger and earlier and more highly Havered. Froits of these
two varieiies bave been recoived in some guantity for the past two
geasons, and have hees compared with these of the Dancey tanger-
ine, grown by Mr. W. 3 Hart ic the same grove, and with the best
tangerines that could %e procured on the market. In every onse
they have been superior in color, size, und flavor. In Mr. Hart's
grove they have uniformly eclored np and ripeped alwmt two wecks
earlier than the Daneey tanggrine, und it wonld thus seem that they
may be highly recommended for general cultnre.  They havenot been
teated in any other parte of Florida wor in Californis, and it can not
be defivitely statod what they will do under different conditions. The
Duncey tangevine, however, is generally eultivated, sod it {3 balisved
that the new fruits will prove superior to this vericty in almost evary
respect. While these two tangerines developad from a fruit of Dancey
tangorine crosscd with pollen of Parson Brown, they show no clear
indicalion of intermedisie charcteras {Fl. XXT). - They are in avery
Tespact, a0 far as can ba judged, true tangerines. The Purson Browa
orange, which was used aa the male parent, is a typical orange and one
of the earliest varietics enltivated. The new frintsare larger than those
of the tangerine, and it may be that the large size, sod their earliness,
are qualitics derived from the Parson Brown. If it were not for the
posgibility of their haviog developed frem adyventive cmbryos, this
would be the normal conclusion. It is, however, impoasilde to deter-
minc this matter from the vharacters exhibited by the trees up to tho
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present fime. As the trees rhainre other characters may become
visible which may throw some light upon this point. Practically
speaking, however, it doez not matier whether the new fruita have
any orange blood in them, so Jong as they possess valushle gqualities.
The Weshart and Trunble, it shoold be remewbered, are tangerings
varietiea, and, like the ordinary tangerine or common orange, can be
eultivated only in Tlerida and Californin, where citrug fruifs e
ordinarily grown. ‘They are unhesitetingly recommended for fuarther

testing und cultivation in thess secticns, :



